,.- 


'" - 
Work Order ID 81882 - Z 
Tuesday. .\Iardl 
10, 20/2 
1/:16:3,1; .HI 
*R1 RR?* 
Page I 


Rco,"i!.•ioll 10: 
L1 


(t{,,1lI Name: 
Round Illlk!. 
17,.1 
( pl",7' 


Start nail': 
3/20/2012 
SlartQt~: 20r~)111' 
Required Dale: 312612012 
Rc(J'd Ql~: 20.~O U 


Rererence: 


S('qucllcc IU! 
Work Center I() 


Ilraw 
Nbr 


Itelll 
11>: 


Appro\ als: 


D6104-o03 


OpcratiHlI 
Dl'sl'riplion 


R.nisiulJ Nhr 


Date: 


An'cpt 
*Nqnnn4n1 nn* 
Sl'Iup 
Start 
*N~1 * 


~ 
Stop 
*N~?* 
*~ 
,,0 
ellS I lIem 
In: 
*..?fr""" 
Customer: 


Run 
SI.lrt *NR1 * 
To()lin~: 
nalc: 
Slop 
*NR?* 
SPC (YIN): 
nate: 


Sl'l VI" 
'1'0/11 II) 
Tllnl# 
I'lan 
,\en'pl 
Rl'jl'l'l 
Ih'j('ci 
Insp. 


RUII Ilour.s 
Cotle 
QI~" 
QIJ 
l"\lIl1lhrr 
Stamp 


I'lIRU!ASIN(i 
'10 


0.00 


0"' 


\h'mo 


I~';IICr/o--lJ~.5N_3)[).:scripln>n: 
S'" fIlunoJ hilkl 
hfOJ 
25"" 
31\1)" 
IOIl!!'1 T"lerance 
on <111dIO\<:II,i"n, 
me -+uOJo"{.n.OOU"d) 
Mmeri'll 
17-lI-'H Sl'1inlc~, ,ted 
(Am' 
56-1.1 <If Ai,i f>Jl)lc~)I1C h!:lnk make, 
2 parh!) 
\bterial 
,cnilkOltion 
rc'luilcd 


Rev B 


*1 nn* 
l-'urdHl-'Ill1; 


Pur,tl<l,ing 


'"' 


D6104 


lIU 
*11 n* 
Pm:kaging 


1':lckal!ing 


\ltlll" 


Fnsure m'l!crial cer111icatiull is alladled 


I) (~) 


""' 


'klllu 
U,OO 


[n,uTe 
Material cer1llicalion cumpl! 
tu D\\g 
[)(>104 


120 
*1?n* 
QC 


Qualit) 
C\lnITOI 


Q('(,. In,rc-:' dimen~ioflS '" dra"ing 
000 


Dart 
Aerospace 
Ltd 
- 
W/O: 
WORK ORDER CHANGES 
. 
f--- 
• 
Approval 
• 
DATE 
STEP 
PROCEDURE 
CHANGE 
By 
Date 
Qly 
Chiel Eng I 
Approval 


Prod M~r 
QC InspoctOf 


NCR: Yes 
No 
DQA: __ 
Dale: 
_ 
Part 
No: 
PAR #: 
_ 


Resolution: 
_ 


Fault Category: 
_ 


Disposition: 
QA: NlC Closed: 
. 
_ 
Date: 
_ 
- 
NCR: 
WORK ORDER NON-CONFORMANCE 
(NCR) 


Description 
of NC 
Corrective Action 
Section 
B 
Verification 
Approval 
Approval 
DATE 
STEP 
Sign & 
Section A 
Initial 
Action 
Description 
Section C 
Chief Eng 
DC Inspaclo< 
Chief Eng 
Chial Eng 
Date 
_. 


----- 


NOTE: Dale & InitIal all entnes 


H:IJFORMS\Qualily 
Assurancfl\apprO\led 
QAINCRWO 
RovE: 


Work Ordor 
II> 81882 


TIIt',I-t/ay. ;\!arch20, 
20/2 
11:26:38..1.\1 
*R1 RR?* 
Page 2 


Item 
IJ): 


Revision 
11): 


ltl'm NlllIIl': 


D610..f-OOJ 


Ruuml13illcl.17--1 


Setup 
SllIrt *N~ 1* 


Slop 
*N~?* 


"run.ss Plan: 


QC, 


eusl Item In: 
Shtrl nate: 
3/20/2012 


Required 
nail': 3/26i2012 


RCrl'rl."llc{,,: 


Aflpn)\'lIl~: 


Starl QI~: 20.00 


1{('{I'd Qty: 20,00 


Oak: 


*?O* 
*?O* 


Tooling: 


SI'C (YIN): 


Cuslumer: 


nah:: 


Ilal(': 


RUll 
Slart 


Slop 
*NR1* 
*NR?* 


S{'(I UCIICC II>I 
\\lurk Cenll'r III 


130 
*1~n* 
I',H:ka~1I11,: 


f>:l~"agilll,: 


Open.lioll 
)cscriptinll 


Identil) 
a, per d\\g & Stnd 


\it'Ul" 


Sl't Up! 


Run 
HOllTS 
o.oo~ 
o,no~\ 


1'oullO 
Tool # 
"Ian 
Colic 


n.ejl'l"C 
Numher 
Insp. 
Stllmp 


I.tO 


()lIali(~ C"ntrol 


l)l'21.l'malln,pccll"ll 
- Worl UnleT Release 


'lrn", 


O,{)II 


UIlO 


Dart Aerospace 
Ltd 


W/O: 
WORK ORDER CHANGES 
.. 
Approval 
, 
DATE 
STEP 
PROCEDURE CHANGE 
By 
Date 
Oly 
Chief ;;~!Approval 


Prod M r 
OC Inspector 


Part No: 
PAR M: 
_ 


Resolution: 
_ 


Fault Calegory: 


Disposition: 


NCR: Yes No 
DOA: __ 


OA: NlC Closed: 
_ 


Date: 
_ 


Date: 
_ 


NOTE: Date & inItial all entnes 


-- 
WORK ORDER NON-CONFORMANCE 
(NCR) 
NCR: 


Description of NC 
Corrective 
Action 
Seclion B 
VerificatIon 
Approval 
Approval 
DATE 
STEP 
Sign & 
Section A 
Initial 
Action Description 
Section C 
Chiel Eng 
DC Inspector 
Chid Eng 
Chief Eng 
Date 
- 


---" 


- 


H:\fFORMS\Quality 
Assurance\<tpproved 
QA\NCRWO 
RavE 


I'arent 
Item "'ame: 
Ruund Bilk!. 17•.1 


~Iiicklist I)rint 
• 
Tucsd".I', Murch 
2(), :10/2 /1:26:./) 
A.\/ 


Work Order 
II): 
KISK2 


"a rent Item: 


COlTlIll('nh: 


])(,] (j,].003 


11'1' B: (l1.U9,n,m..:\i~dSI":P:! 
S\l 


*R1RR?* 
*nR1 n4-nn~* 
Slart 
Uat •••: .lI202UI2 


Starl QI~': 20.()(1 


Pal.!,C 1 
./t 
r 


1{('ilUired [ble: 
3,'26'2012 


I{eljuir•••d QI)': 20.00 


Comilonent 
Item lUI 


Ill'lTl :"ame 


1>t>]()-t.1I0JP 


17..1\S H1HIIldtmf 
J 2~.O[l 


Iteplact.'lIIenl 
Itelll IU 


1\1fj!! 
I'urch 


PurchilScd 


Bin 
l>rinlHr~ 
Item 
l."l'Hlioll 
I,ast 
Local ion 


R(Juh' 
Unil uf 
Qhun 
QI)' Ill'r "it 
Tohll 
(ll) 
()al ••• 
SI'l!u\ 
S('ql1l 
'Iea\ure 
Ibod 
Qly 
hwed 
h~lled 


IlU 
bl..:h 
U,O(JOli 
:W ~71/f6 
** 


Dart Aerospace 
Ltd 
• 
_. 
W/O: 
WORK ORDER CHANGES 
.., 
Approval 
, 
DATE 
STEP 
PROCEDURE CHANGE 
By 
Date 
Qty 
Chiet ~n~1 
f 
Approval 


Prod M r 
OC Inspector 


Resolution: 
. 
_ 


Part No: 
PAR#: 
_ 
Fault Category: 
NCR: Yes No 
DQA: __ 


Disposition: 
QA: Nle Closed: 
_ 


Oate: 
_ 


Date: 


NCR: 
WORK ORDER NON-CONFORMANCE 
(NCR) 


Description of NC 
Corrective 
Action 
Section 
B 
Verification 
Approval 
Approval 
DATE 
STEP 
---- 
Section A 
Initial 
Action 
Description 
Sign & 
Section C 
Chief Eng 
ac tnspectOf 
Chid 
Eng 
Chief Ena 
Date 
.- 


--- 
f--- 
- 


NOTE: Dale & InitIal all entnes 


H:\lFORMS'IOuality 
Allsuranco\opproved 
QA\NCRWO 
RavE 


DART 
, 


RELEASED 
I~~.".~, OJ 


,.... l' 


"""'" 
DART AEROSPACE 
LTD 
'T 
1WIr'KES8UR'1, OtiTAAIO, ~ 
0 


CHE:.lt- 
"" 
DRAWING ~O. 
R8\I. e 
D6104 
SHEET I OF I 


""IT 
TIM 
=t 
02.11.25 
ROUND BILLET. 17-4 
"'" 
A 
01.04.10 
NEW ISSUE 


ClARIFY ALLOY SPEC 
B 
02.11.25 
ADDED 06104-009/-011 
REDUCE LENGTH OF BILLETS 


SPECIFICATION CONTROL DRAWING 


~'i. \ex /ct)')!;). ( 


\.010'. 'Sf5?';!~ 


MATERIAL: 
17-4 PH 55 (AMS 5643 OR A1S1630) MIN UTS '" 170 KSI (38 HRc) 


PURCHASE 
MATERIAL 
ACCORDING 
TO THE FOLLOWING 
TABLE. 
SPECIFY 
ALLOY, 
DIAMETER 
x 
LENGTH (+Q.030/-ll.000) 
AS SHOWN. 


TOLERANCE 
ON ALL DIMENSIONS 
1$ +0.030/-0.000, 


ALL DIMENSIONS ARE IN INCHES 


Part No. 
Alloy 
0 
Longth 
/Diameterl 


D6104-<>01 
174 
PH STAINLESS 
STeEL 
03.00 
3.60 
D6104.Q03 
17-4 PH STAINLESS 
STeEL 
03.25 
3.60 
D6104'{)o5 
17-4 PH STAINLESS 
STeEL 
04.00 
5.10 
D6104.oo7 
17-4 PH STAINLESS 
STEEL 
04.50 
5.10 
06104-009 
17'" PH STAINLESS STEEL 
0525 
4.10 
D6104.011 
17-4 PH ST AINlE$S 
STEEL 
06.50 
4.10 


Copyright 
Cl 2001 
by DART AEROSPACE LTD 
nus 
DOClJl.lEN'TIS PRfo'AT[ AND CONFlOEHTW. AND 1$ SUPPU£D 
ON THE: [)(~ 
CONOlT1ONTHAT IT IS HOT TO BE usED 
F~ 
N/'f 
PURPOSE OR COPIED 
OR eot.lldllNICATED TO »rf 
OTHER PtRSON 
'MTMOVTWRITTENPERw1SSlON fllOI,I cwn 
AEROSPACE LTO. 


Page 1 at 2 


No de ~ormulaire d'Ernbaliage 
I Shipment No:125~,?10 


BORDEREAU 
DE ~tl\RCII,\NJ)ISES 


Destination finale I Final Destination 
Branch - MON 


These commodl\Jes, 
technology 
or sollWare were e~ported from 'he United Slales in flccorOilnce 
with Ihe E~port Admlnlstrallon 
RegufallonS. 
Diversion 
contrary 10uS law pfohibited . 
. "_~,,,,,,''''4n.~ 


Details d'expedition 
I Shipment 
Details 


N° de commande 
I 
N° de ligne 
N0 d'article litem 
No 
Description 


Order No 
Line No 


2086611 
3 
42470.MO 
3.2500.RD.17CR-4NI.STAINLESS.RT 
.sOL TR.COND 
A.132.0000-156.0000 
CUT TO 3.8 IN ( + .0620/- .0000 IN) 
_BAND SAW CUTTING 


SPECIFICATIONS: 
AMS 5643 


N0 de bon de commande 
I 
Nbr~de pieces I 
ate commandee 
I Ordered Dly 
ate Facturee I 


Purchase 
Order No 
Part Number 
Invoice Oty 


16517 
YOUR ITEM NUMBER: 
7.00 PCS 
7.0000 PCS 


D6t04-003 


Details I Details -I 


N° de 
Usine / Mill 
No de coulee / 
Code mec 
Piece 
Largeur 
(Pouce)/ 
Longueur 
(Pouce)/ 
"Jte expedil~e/ 


Iivraison 
/ 
Heat Number 
I Mech Id 
sl 
Width (IN) 
Length 
(IN) 
Shipped 
Qty(LBS) 


Deliverv 
No: 
pes 


117493734 
9EY4 
7 
62.53 


C••• m3r<:""f'>d' 
•.•••~ecnr>0b9••• _, 
•••,o"'" "." ,/09&'•.•••••.•",'E_~ 
Ad••.•••"""""" 
'" du d<lp~"e""'''' 
d'e',,' d~~ E',~•. Um< Sien •• on. o,~~oo, •• 1'0<101 
••••• ," 
<1<>.....,.\' 
so>"""""""" 
~ e85''''VlO'""nlS. 1.,.",. mod""""""''''' 
"'".,,'" ".,oar,"I"'" 


conlrod nu.loi. 
de. E'R~" 
••• <l ,",.,d~.. 
'.nA" 
A,,,,I 
<>d"••••"''''"'''''. 
0 ••••"'''''' co"'r,,~ 10US l'lw" 
P""'ib~"",. 
Tl>Mecorm><><lIOOL'1ec ••• ", •• utI 
"0 US E 
d Ad'•••••,.""llon &. US S,~,,, Del" fi" ul,ho"" ""d, ~ ,rnMde<lIOI" 
o~. _'0>1"' •••• 
N"". C8~~\or\Spa' ~ p,or.""'" 'lU"" 
"""~n8I_" 
pa' """'" ""rt~""''''''' 
".' ""rior"", 
aU' op<lc".,al""'" tu""",n'","""" ••• ' aU•• ''9''""u app~ob"'" 1'''00 10""', •••••,. t co~.,. 
'0"'. 
~_ical~n 
laisAnlp"'''' 
de •• """",,,1""'- 
L•• '''''PO''''' 
•••.• r_, 
"fCh•••~ pour to•.•••dnton,un,"'_. 
T"",'" 'O'1u6'. conceonM' "U "'"" ••••••d61<>Cl,"''''on'n r..;e'" 
~ _ 
qu.•••• n8 W'll".,or 
.,,~ 
~ A. M. CO"" 
& Co. daM '•• 00 ]oU" ."""n' 
I" \;.'.,i.on, 
l. 
m.,t~,••1coupo .ur .-..su'. 
ou ooup" par II> 


.1•••.••••••• 
1*'1 ••,••,••,""' ••• pOI".,.." •. 
w. l\t>Iob~eed,tv ,h. ",".rk" 
""".rotl b~ '1010,,"d~""'\otl con'or"'" ~ """,,,,""'not""''' 
'l>Ooab"". 
'1'''''00'1'""," 
"nd 11'1'b•• n '""nd'O """" ,Ilu 31>1""''"''. ,or,,,.,,n"""6 '0' ,h•••.•.•'",,"', o>e1u<Wlll 
n~y .~~"~c.>l""'" 
Iormong3 pM <>t , •••• 
-,~..,.. 
T-' 
rePO<I'a," on 'i<>ooAll"oct1<>""",n1na\;oB. AI tl ••••• 1", ".teclr ••• """ ••••I are W301ed••n,"," ,,-ado In••••I'nq 10A M.Co"'" 
& Co. wdlwlllO daY"01''''' 
.toll>"""'" 
M,'.",,! 
cul '0 ,h~ "•.",ut! 
<.,0. '" ",,,,",,,1 cu, ~~ 1Mcu.loma< c.,nnol IHl,.t"mo" 


'''' <;rod~ 
••",",,,,,••1a 6'6'. 
u.' 
'" 
lIC!6 or 


O"W 
"_. 


Expedie 
de I Ship From: 
Vendu a I Sold To: 
Expedie 
a I Ship To: 
Livre a I Deliver To: 


A. M. Castle & Co. (Canada) 
DART AEROSPACE 
LTD 
DART AEROSPACE 
LTD 
DART AEROSPACE 
LTD 


Inc. 
1270 ABERDEEN 
t 270 ABERDEEN 
1270 ABERDEEN 


MONTREAL 
HAWKESBURY, 
ON K6A lK7 
HAWKESBURY, 
ON K6A 
HAWKESBURY, 
ON 


835-SELKIRK 
AVENUE 
CA 
lK7 CAN 
K6A lK7 


POINTE CLAIRE, QUEBEC 
CA 


H9R 3S2 


Date d'expedition 
F,O.B. 
Modalites de transport I 
Transporteur 
I Carrier 
No du Bon de connaissement 


I Dale Shipped 
Freight 
Terms 
I BOL No 


02-APR-2012 
ORIGIN 
Prepaid 
MANITOULIN 
1254710-2 


~ 
Castle Metals' 
'-J' 
A. M. Castle & Co. 


,\ 
.1 


eMile M!~CISFP 
HEATMJMBffi __ '-1~~g~'L'~'L 
_ 


MfO-VoNICAJ 
'D 
~.~= 
_ 


ITEM con[ 
Lf-;) 'f 70 


lOT N'J!./.:;t.q 


PO NW'lf" 
70 '/ I 'If 
__:~:-:= 
ReWPl :W1. 
-5"- 3 1- dO II 


SUPPLIER 
IV 8 s 
_ 


SPfClflCA.T1CW 
_ 


LCS 
).() 
COMMEN1 
_ 


APPROVED 
oj 


COHPLU:S 
W/REOU!R.EJ1Et'o"TS 
OF DFAJlS EO DIRECTIVE 
2002.95. 
EC. 
RaHS. 
EAF+AOO+CC. NO WELD REPA:IR. 
MELTI!.D 
AND MFG IN 
OSA 
FREE 
FROM 
MERCURY 
AND 
LO\o,' MELTING 
ALLOY 
CONTAJUNA'I'ION 


:fj.;ORTH 
AMERICAN 
STAINI.ESS 


PRODUCT 
DESCRIPTION, 


A.•••.s 2303E:, 
AMS 564311. 
Round Bar, 
Hot Rolled., 
Annealed, 
Rough Turnad 
UNS 
517400, 
EN 
10204 
3.1B, 
ASTM 
11.484/08 
ASTM 
11.564/10 
ASK£ 
SA564w07 


Certific8t~; 
644968 18 
1 Of 
1 
PagQ: 


6H7U Highwa\' 42 East 
Ght'tlt, 
KY 41045.9615 
(502) 347.6000 


144.00 
in 


5/2212011 
6~\O(17.4) 
H<.:/:'Finish 
3.2500 
in 


Oat ••: 


St."ft1 : 
Finish, 
Dia/Thlc, 
Lug Length: 
Length: 
Corrooion, 
REMARKS: 


ship To: 
A.M. CASTLE AnD COY.P~~~ 
HOO 
NOR~IH WOLF 
ROAD 
FRJ;NJl;t.IN 'PAIUI. 
IL 
61)131 


METALLURGICAL 
TEST 
REPORT 


It~ 
Code: 42470 


Mail 
To: 


A.M. 
CASTLE 
M"D 
COMPANY 
J~OO NeRTK WOLF ~OAD 
f"1lAZ>"X!"jN 
i'AJUt 
Ir. 
liOUl 


1 


0032 
001 


LN 
72107 
104195 


Customer: 


NAS Ord."r: 
Your Order: 


Bundle 
W<right 


BD83189 
2410 


CM{Counlry of Melt) 
eS(Spain) 
US(UnltedStales) 
ZA{South Aftlca) 
Jp(Japan) 
CHEMICAL 
ANALYSIS 


He'lt 
Suppli""r 
# 
CM 
C 
CS 
CO 
CR 
CU 
"" 
MO 
N 
N' 
P 
9EY4 
US 
.034 
.2]3 
.0' 
15.33 
3.20 
.54 
.16 
.040 
4.27 
.030 


S 
S, 
TO 
T< 
.0095 
.66 
.0055 
.0020 


MECHANICAL 
PROPERTIES 


8D83189 
, , 
o 
, 


R 
L 


1m 
No. 


302.0 


f'''''rr, 


.76 


TS-C 
.," 


192.96 


YS-C.., 


171.72 
11.85 


>A-C, 


48.a1 


I'tC-C 
No. 


41.5 


NAS hereby certifIes that the analysis on this certltlcation is correct and the 
material meets the specifications stated. 
QC ENGINEER 


ERIC 
HF.SS 


